A new species of Encyonema is described from the benthos of small mountain streams and rivers in western Montana and northern Wyoming. Previously this species had been identified incorrectly as E. hebridicum Grunow ex Cleve and Cymbella affinis Kützing or assigned the provisional name Encyonema sp. 1 MONTANA HAMSHER ANSP. Here we formally recognize this taxon as a new species, Encyonema hamsherae.
Introduction
This study introduces and describes a new Encyonema Kützing (1833: 589) species first observed in samples from the Pacific Northwest state of Montana in the United States. It has been previously reported under several other names including Cymbella affinis Kützing (1844: 80) , Encyonema hebridicum (Gregory) Grunow in Cleve & Möller (1877: No. 37) , and Encyonema sp. 1 MONTANA HAMSHER ANSP. The geographic locality in which it is most commonly observed is the south-central and western part of Montana as well as a few sites in northern Wyoming. These sites are generally in mountainous regions from smaller streams higher in their watersheds. This new Encyonema species may prove to be endemic to the Pacific Northwest and thus an indicator not only of geographic locality but of the clean, nutrient-poor low-order streams in which it most commonly occurs.
Methods and Material
The type sample of Encyonema hamsherae sp. nov. is composite periphyton from Shovel Creek in Madison County, south central Montana, 44 o 50' 38" N, 111 o 59' 43" W. This species is also found in river samples from several other locations around Montana and northern Wyoming. USGS NAWQA and Montana DEQ samples provide the sources for these other sample locations, all being collected from rocks or other solid substrate in riffle areas of rivers and streams. Table 1 gives the locations, elevation, stream order and number counted at each of these sites. All USGS NAWQA slides were prepared and analyzed following ANSP guidelines (Charles et al., 2002) and the Montana samples were prepared and analyzed following Bahls (1993) methods. Table 1 . Circle size is proportional to number of E. hamsherae valves recorded in an 800 valve count; please refer to Table 1 for abundance data for each site. Only those sites with associated physical and water chemistry data are listed in Table 2 .
FIGURE 2a:Length and width measurements of different populations of E. hamsherae sp. nov. from Montana and Wyoming, the range for E. hebridicum given by Krammer (1997) is shown by the rounded box. (Fig. 3) on slide 15-94, Montana Diatom Collection sample number 263001(1) (MONTU!), holotype, designated here; circled specimen on slide T4-11-7, Montana Diatom Collection sample number 263001(1) (MONTU), isotype, designated here). 
Comparison with related taxa
Encyonema hamsherae occurs in samples collected from streams in the northern Rocky Mountains of Montana and northern Wyoming. A single illustration of a morphologically similar specimen identified as belonging to the "Sippencomplex Encyonema hebridicum Grunow ex Cleve" in Krammer (1997; Tafel 123, fig. 9 ) led to confusion regarding morphological variability of E. hebridicum and the initial misidentifications of E. hamsherae. No site location is given for this single illustration so we are unable at this time to extend the geographic range of E. hamsherae beyond Montana and Wyoming.
The length and width of E. hamsherae from populations in Montana are smaller than, but within the lower range for E. hebridicum (Fig. 2a) ; however, the finer striae count (Fig. 2b) and difference in overall valve morphology clearly distinguish this new species from E. hebridicum ( Figs 16-20) ; one hundred and eleven individuals from the four most abundant populations were measured to determine the size range for this species. The populations of E. hamsherae differ significantly from the isotypes of E. hebridicum illustrated by Krammer (1997, Tafel 121 , figs 2-4) and Patrick and Reimer (1975, pl. 4, fig. 7 ) being smaller, having a higher striae count and more compact overall shape with capitate valve ends.
The gross morphology and radiate central striae are similar to several Cymbella C.A. Agardh (1830: 1) species: Cymbella excisa Kützing (1844: 80) (Krammer 2002, plate 9, fig. 16 ), C. exigua Krammer (2002: 30, 159, pl. 10, figs 19-22) , C. affinis Kützing (Krammer & Lange-Bertalot 1986, fig. 125: 17; Krammer 2002, pl. 21 ) and C. affiniformis Krammer (2002: 45, 162, , pl. 25, figs 1-8) . Encyonema hamsherae differs from these Cymbella species by lacking a stigma, having a narrower central area, a straight rather than lateral raphe with opposing deflection of proximal and distal raphe endings, and generally finer striae count. The ends of E. hamsherae valves are always protracted and captitate, but can vary to some extent in their orientation, from straight to being ventrally deflected in some valves (Fig. 9) .
A common variation in morphology occurs in E. hamsherae populations from several locations. In these valves the ventral margin is not smoothly convex, but is somewhat flatter with several small indentations located along the ventral margin where the ventral striae change from radial to parallel orientation (Figs 9, 12, 13) . This morphological variation is observed more often in smaller specimens and can be present in up to 10 percent of the population. Janus cells (McBride & Edgar 1998) are also observed in cells of various sizes, with often distinctly different striae density on each valve. Figure 11 illustrates both valves of a Janus cell; Figure  11a has a central striae count of 14 in 10 µm for the dorsal side and 11 in 10 µm for the ventral side, whereas Figure 11b has a striae count of 17 in 10 µm for both sides.
Ecology
Encyonema hamsherae is present in many stream and river sites from northern Wyoming and western Montana (Figure 1) . Bahls (unpubl.) has noted that E. hebridicum present in Glacier National Park occurs in small lakes and fens (Figs 17, 18) . Examination of herbarium samples recording E. hebridicum from the Academy of Natural Sciences of Philadelphia confirms this observation; samples from lakes contain E. hebridicum and those from smaller streams (in Montana) contain E. hamsherae. Additionally, most specimens of E. hebridicum illustrated in Krammer (1997) are from lakes or standing waters; type material is in fossil material from northern Sweden.
The largest numbers of E. hamsherae are from sites located on small headwater streams suggesting its preference for colder, nutrient-poor waters. Where it is rare, especially in larger streams, cells of E. hamsherae may have been transported to these sites from smaller upstream tributaries. This is further suggested by greater numbers of E. hamsherae occurring in the upstream sample of station pairs on the same stream (e.g. Sites 1 & 2, 8 & 9, 11 & 12) . In general, Encyonema hamsherae is found at elevations ranging from about 1000 to 2100 m. Encyonema hamsherae appears to prefer small, cold, well-oxygenated headwater streams with moderate levels of alkalinity and dissolved solids (Table 2 ). Populations with morphological features similar to E. hamsherae have been reported from Kentucky and the Appalachian region of eastern United States (K. Manoylov, pers. comm.; M. Potapova, pers. comm.). The full range of cell sizes and shapes, striae counts, and other features of these populations need to be examined before they can be included in E. hamsherae. 
